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Abstract
Background: The prevalence of obesity increases year by year.
Sleep quality is considered to be one of the obesity causes. The
current average sleep range of children in Indonesia was 6-7
hours. This study aims to analyze whether the sleep quality affects
the prevalence of obesity in children. 
Design and methods: This study used prospective cohort as
the research method. The samples consisted of 37 primary school-
age children (4th-6th grade) from West Java and Sumatra. The
respondents were selected using snowball sampling technique due
to pandemic situation during data collection period. The data were
collected by using PSQI and sleep logs (within a month). 
Results: The statistical results show that there were 19 obese
and 18 non-obese children. Fourteen out of 19 obese children were
boys, while among not obese children, the number of boys and
girls were similar. Twelve out of 19 obese children had poor sleep
quality (63.2%), while most of the non-obese children had good
sleep quality (83.3%). Based on the chi-square statistic, the p-
value = 0.011 <  (0.05) indicating that H0 was rejected, which
means there was a correlation between sleep quality and obesity,
with OR=8.571 (95% CI: 1.818-40.423). In another words, the
children with poor sleep quality were likely to experience obesity
8.6 times greater than those who had good sleep quality.
Conclusions: This study found there were correlations
between dietary intake, physical activity, sleep quality, and obesity
in school-age children. The most dominant factor related to obesi-
ty in school-age children is the habitual sleep efficiency
(OR=12.354).
Introduction
Obesity in school-age children (6-12 years) is a serious prob-
lem because it will continue into adulthood. Obesity in children
might increase the risk of type 2 Diabetes Mellitus (DM). It might
also cause impaired glucose metabolism and degenerative dis-
eases. Overweight children were not only at risk to experience
health problems, but also motor and mental development delays
compared to their friends of the same age with normal weight.1
The prevalence of obesity in children aged 5-19 years in 2025 is
estimated to be more than 18%.2 In 2017, Organization for
Economic Cooperation and Development (OECD) found that the
prevalence of children aged 15 years with obesity in Denmark and
US were 10% and 31% respectively.3 The prevalence of obesity in
developed countries like America, Europe, and East
Mediterranean were considered high, i.e. more than 35%.4
Meanwhile, the prevalence of obesity in Asia-Pacific also
increases rapidly. The prevalence of obesity in East Asia and West
Asia reached 24.5% and 11.9% respectively.5 Indonesia has the
highest rate of obesity cases in Southeast Asia (12%), followed by
Thailand (11%), Malaysia (7%), Philippines (5%), Myanmar
(3%), Laos (2%), and Cambodia (2%).6 Based on the data from
Basic Health Research in 2018, the prevalence of obesity in
Indonesia was 31.0% with the highest prevalence at age 5-12
years, i.e. 18.8%. If this continues, the prevalence of obesity in
Indonesia will continue to increase. Because of obesity, children
oftentimes get bullied and have low self-esteem.7 Obese children
feel embarrassed to interact because some of their friends tease
them and reluctant to be friend with them.8 Moreover, children
with obesity might also experience growth disorders, particularly
motor development.9 There are several risk factors of obesity,
namely parent’s genes, lack of activity, and poor diet.10,11 Sleep
disorder can also cause obesity. Sleep disorder is a general com-
plication from obesity that contributes to exacerbate obesity-relat-
ed complications. Sleep disorder affects the hormones and the
metabolism in human body. The abnormal hormones and the
metabolism might increase the intake of unhealthy food and cause
overweight.12 The average sleep range of children in Indonesia
was 6-7 hours out of their 10 hours sleep needs. It was because
they have many tasks from school, extracurricular activity or sup-
plementary tutoring, and also schools in Indonesia starts at 7.00
a.m. and ends at 2 p.m.13
Obesity prevention becomes a public health challenge for
nurses, indeed there is a decrease in obesity prevalence, but it is
still considered slow. In light of this, the researcher is interested to
conduct a study related to sleep quality that affects the obesity
prevalence. Until recently, the study that correlates sleep quality
and obesity is scarce in Indonesia. 
Significance for public health
The incidence of obesity can be caused by genetics from parents, changes in lifestyle and diet. Obesity in childhood will carry over to adulthood and increase
the risk of children developing degenerative diseases later in life. Several studies on risk factors and obesity prevention have focused more on children's nutri-
tion and physical activity. Meanwhile, other risk factors such as sleep quality are not the main focus of obesity. Research that analyzes the effect of sleep quality
on obese children is still limited. This study wanted to see the effect of sleep quality on the incidence of obesity in school-age children.
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This study was an observational study with prospective cohort
design. Prospectively, both groups were observed for the factors
that might and might not be affected. This study aimed to find the
correlation between the independent variable as the risk factor and
dependent variable as the effect, and assess the correlation between
these two variables with the confounding variable through a tem-
porary measurement. This research was conducted from June 2020
to October 2020. The samples of this study were 37 children who
were selected by using snowball sampling technique. The inclu-
sion criteria of the respondents in this study, namely the children
of 4th, 5th, and 6th grade aged 9-12 years, the parents are willing to
be the respondents, and the children are not having any of these
conditions, such as hypothyroidism, polycystic ovary syndrome,
Cushing’s syndrome, etc.
This study has been approved by ethics committee Faculty of
Nursing Universitas Indonesia, Depok, with number SK-
41/UN.2.F12.D1.2.1/ETIK.FIK.2020. For respondent who partici-
pated in the research, fill out the Informed consent form. The
respondents who agreed to participate in this study received a char-
acteristic questionnaire to identify their characteristics, including
age, sex, school, and parent’s phone number. Their parents were
required to fill in the sleep logs for a month, which were sent by
the researcher every morning via WhatsApp. The researcher col-
lected the filled daily sleep log and sent it back to the parents after
a month. The recaps of filled sleep log became the reference in fill-
ing the Pittsburg Sleep Quality Index (PSQI).14,15
PSQI was used to assess the sleep quality comprising of 7
components to describe the subjective sleep quality, sleep latency,
sleep efficiency, sleep disturbance, use of sleeping medication,
activity that might cause sleep disruptions, and daily activity relat-
ed to sleep.
The physical activity was assessed from the number of steps by
using smartwatch. The parents were informed to install smartwatch
on the active children’s wrist. Smartwatch was worn since waking
up until before sleeping, and was only allowed to be put off while
bathing. Steps less than 5,000/day is considered as light-intensity
activity, and steps more than 5,000/day is considered as moderate-
intensity activity. The activity assessment using this smartwatch
was conducted for 7 days.
The children’s dietary intake was assessed by using Modified
Child Nutrition Questionnaire (CNQ).16 This questionnaire con-
sisted of 17 questions which should be filled by the parents. They
were assessed for what they have consumed within 7 days, both
meals and drinks. The questionnaire results were divided into two
groups based on the median (score 24.00): if the score from ques-
tionnaire ≥ median (24.00), it was categorized to excessive dietary
intake, and if the score ≤ median then it was categorized into inad-
equate dietary intake. 
Results
Based on the characteristic description, it can be seen that most
of the school-age children, 23 out of 37, were male (62.2%), 20 out
of 37 had excessive dietary intake (54.1%), and 22 out of 37 indi-
cated light-intensity physical activity (59.5%). The characteristics
is demonstrated in Table 1.
Assessing the correlation between dietary intake and obesity, it
was found that most of the obese children (73.7%) had excessive
dietary intake, while most of the non-obese children (66.7%) had
inadequate dietary intake. Based on the Chi-square statistic, it was
found that the p-value = 0.033 <  (0,05) indicating H0 was rejected,
which means there was a correlation between dietary intake and
obesity, with OR=5.600 (95% CI: 1.360-23.059). This statistics
result means that the children who had excessive dietary intake
were likely to experience obesity 5.6 times greater than those who
had inadequate dietary intake, as can be seen in Table 2.
Based on the chi-square statistic, it resulted p-value = 0.032 <
(0,05) indicating H0 was rejected, which means there was a corre-
lation between physical activity and obesity, with OR=5.893 (95%
CI: 1.377-25.226), which means the children with light-intensity
physical activity were more likely to experience obesity 5.9 times
greater than those who had moderate-intensity physical activity.
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Table 1. Characteristics of school-age children year 2020 (n = 37).
Characteristics                          Frequency           Percentage (%)
Sex                                                                                                                    
Male                                                               23                                     62.2
Female                                                          14                                     37.8
Dietary intake                                                                                                 
Excessive                                                      20                                     54.1
Inadequate                                                   17                                     45.9
Physical activity                                                                                              
Light                                                               22                                     59.5
Moderate                                                      15                                     40.5
BMI                                                                                                                   
Obesity (≥ 30.0 kg/m2)                              19                                     51,4
Normal (18,5-24,9 kg/m2)                          18                                     48,6
                                                                                                                          
Table 2. Correlation between Dietary Intake and Obesity in School-age Children (n = 37).                                         
Dietary Intake                               Obesity                                                         P-value                       OR (CI 95%)
                             Obese                   Normal                                                                               
                                              n                         %                         n                     %                                                                       
Excessive                                          14                              73.7                               6                         33.3                                  0.033                                           5.600
Inadequate                                        5                               26.3                              12                        66.7                                                                              (1.360-23.059)
Total                                                    19                               100                              18                         100                                                                                           
Physical Activity                                                                                                                               
Light                                                   15                              78.9                               7                         38.9                                  0.032                                           5.893
Moderate                                           4                               21.1                              11                        61.1                                                                              (1.377-25.226)
Total                                                    19                               100                              18                         100                                                                                           
                                                                                                                                                                                                                                                                 










The score distribution of PSQI between obese children and
non-obese children was presented in the following table.
Table 3 showed the score gap for each PSQI component based
on the median. Statistical test using Mann-Whitney test resulted p-
value  > 0,05 indicating that there was no difference of PSQI com-
ponents’ scores between obese children and non-obese children for
subjective sleep quality, sleep latency, sleep duration, sleep distur-
bance, and daytime dysfunction. The component of use sleep med-
ication cannot be analyzed further because the data was homogeny,
i.e. all respondents stated that they never consume any sleeping
pill. The analysis of habitual sleep efficiency using Mann-Whitney
test resulted p-value = 0.022 <  (0,05) indicating H0 was rejected,
which means there was score gap of habitual sleep efficiency
between obese group and non-obese (normal) group where the
median of obese group was higher than the non-obese group. The
correlation of global PSQI scores was presented in Table 3.
From Table 4, it can be seen that most of the obese children, 12
out of 19, had poor sleep quality (63.2%), while most of the non-
obese (normal) children, 15 out of 18, had good sleep quality
(83.3%). Based on the chi-square statistic, it resulted p-value =
0.011 <  (0,05) indicating H0 was rejected, which means there was
a correlation between sleep quality and obesity, with OR=8.571
(95% CI: 1.818-40.423), which means the children with poor sleep
quality were likely to experience obesity 8.6 times greater than
children with good sleep quality.
The final multivariate result found that the variable from sleep
quality that was significantly correlated to obesity in school-age
children was the habitual sleep efficiency. The dominant variable
related to obesity in school-age children was habitual sleep effi-
ciency with OR=12.364 95% CI [1.352-113.028], which means the
children who had poor habitual sleep efficiency were likely to
experience obesity 12 times greater than those who had good
habitual sleep efficiency. The final model is described in Table 5.
Discussion
This finding showed that most of the obese children, 14 out of
19, were male (73.7%), while among the non-obese children (nor-
mal), both male and female were in equal proportion. Follow-up
testing by using chi-square test resulted p-value = 0.252 >  (0,05)
indicating there was no correlation between sex and obesity in
school-age children. It was because the respondents were predom-
inantly by male, but most of the respondents in obese group was
male. Similar to a study conducted A study by Fikri and Husna
mentioned that the obese group was dominated by male, i.e.
56.8%.17 Boy’s height was significantly higher than girl, i.e.
53.9%.18 Boys preferred playing computer rather than doing out-
door activity, which was different from girls who preferred doing
outdoor activity.19
In this study, most of the school-age children had excessive
dietary intake. It was influenced by the environmental factor and
the parent’s socioeconomic status. The parents did not cultivate
good eating habit to their children, they tended to give all the chil-
dren wanted regardless of its nutritional value. School-age children
can imitate their family diet; thus, the choices and needs should be
managed. Parents tended to manage their children’s meals based
on the types, quantity, and eating schedule. In line with a study by
Marfuah, Hadi, and Huriyati which found that obese children had
higher daily intake than non-obese children,20 obese children had
higher energy intake, (≥ 110% AKG) 1.6 (OR=1.61, 95% CI=1.11-
2.35) times higher than non-obese children.
Students tended to do less physical activity, such as indoor
light-intensity activity, playing video games, or watching TV after
school until the evening. The finding showed that most of the
respondents did light-intensity activity (59.5%), i.e. < 5,000
steps/day and none of them did vigorous-intensity activity because
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Table 4. Correlation between PSQI global score and obesity in school-age children (n = 37).                                       
Sleep Quality                                 Obesity                                                         P-value                       OR (CI 95%)
                             Obese                   Normal                                                                               
                                              n                         %                         n                     %                                                                       
Poor                                                    12                              63.2                               3                         16.7                                  0.011                                           8.571
Good                                                    7                               36.8                              15                        83.3                                                                              (1.818-40.423)
Total                                                    19                               100                              18                         100                                                                                           
                                                                                                                                                                                                                                                                 
Table 5. Final model of multivariate factor analysis related to obesity in school-age children (n = 37).                              
Variable                                         B                        P-value                     OR (Exp. B)                              95% CI                         R2
Habitual sleep efficiency                       2.515                                0.026                                      12.364                                          1.352-113.028                         0.351
Constant                                                    -0.435                                                                                                                                                                                          
                                                                         
Table 3. PSQI Score Gap in School-age Children (n = 37).
Median of PSQI Components            Group                                                                                P-value
                                                                            Obese (n=19)                    Normal (n=18)                                                         
Subjective sleep quality                                                                 2 (0-3)                                             1 (0-3)                                                                               0.057
Sleep latency                                                                                    1 (0-3)                                             1 (0-3)                                                                               0.210
Sleep duration                                                                                 0 (0-3)                                             0 (0-1)                                                                               0.391
Habitual sleep efficiency                                                               1 (0-3)                                             0 (1-2)                                                                               0.022
Sleep disturbance                                                                           1 (0-1)                                             1 (0-2)                                                                               0.916
Use of sleep medication                                                                     -                                                        -                                                                                     1.000










their weight cannot support their body to actively move. Globally,
many children had physical activity decline. The benefits of phys-
ical activity for children and adolescence play an important role for
their health in adulthood, such as increasing bone mineral density
and indirectly preventing overweight. The advancement of tech-
nology also contributes to children’s playing activity.21 In the last
decade, there was a major change in children’s activity, where they
spent more time in front of TV and sitting to play video games
from their phone or tablet.22
The multivariate result of this study showed that the most dom-
inant factor in children sleep quality related to obesity was the
habitual sleep efficiency with OR=12.364. Sleep efficiency in
younger children was associated with neurocognitive, social-emo-
tional, and physical health development, and also family plays an
important role to prevent sleep problems during early develop-
ment.23
This finding was in line with Ogilvie and Patel (2017) who
defined low sleep efficiency as the percentage of sleep interval
spent to sleep in relation to obesity.24 Children who had low sleep
efficiency might experience sleep disturbance stage N3 selectively.
The low sleep efficiency was also associated with bloated stomach
through potential mechanism, such as autonomic nervous system
and hypothalamic pituitary adrenal axis.
This study found that the lack of sleep was one of the risk fac-
tors of overweight and obesity. Lack of sleep might disrupt hor-
monal regulation in the body and cause increased appetite, which
causes increased energy intake that might trigger the obesity.
Similar to a study conducted by Sagala, Sofyani, and Supriatmo
which proved that sleep quality contributes to the prevalence of
obesity after being controlled by the calorie intake variable.25 A
study by Marfuah proved that the primary school-age children who
did not have good sleep quality were likely to experience obesity
2.23 times greater than children with good sleep quality.20
In optimizing our health, we implement healthy lifestyle to
find the optimal balance of healthy behavior and it affects one to
another. For instance, physical activities like aerobic were proven
to improve sleep quality and eating behavior. Watching television
was proven to disrupt sleep and associated with excessive dietary
intake. Lack of sleep might decrease the physical activity due to
tired feeling and is associated with more screen time at night and
increase dietary intakes.26
Due to the lack of sleep, the brain activity in related area,
including putamen, thalamus, insula, and prefrontal cortex as the
response to food stimulation and unhealthy food choice might
cause weight gain.27 Short sleep duration and sleep disturbance
disrupt the neuroendocrinal system which lead to the increased
appetite, increased sensitivity to food stimulation, and eventually
excessive energy intake.28
Based on the discussion and findings related to the correlation
between sleep quality and obesity in school-age children, it can be
concluded that lack of sleep was one of the risk factors of over-
weight and obesity. Lack of sleep might disrupt hormonal regula-
tion in body and cause increased appetite, which causes increased
energy intake that might trigger the obesity. Without parent’s help,
a good sleep quality will not be achieved. Therefore, the researcher
suggests the pediatric nurses to cooperate with the parents in man-
aging the children sleep schedule. However, there were correla-
tions between dietary intake, physical activity, sleep quality, and
obesity in school-age children. The most dominant factor of sleep
quality related to obesity in school-age children was the habitual
sleep efficiency (OR=12.354).
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